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TMR4565 – Marine Systems Design Specialization Course Module 
 
Elective course topic (3.75 stp):  Sustainable Arctic Sea transport 
Teacher:  Professor Sören Ehlers 
Workload:  Lectures 28 h, Seminars 7 h, and Assignment 35 h 
   Total = 70h corresponding to 3.75 SP 
Lecture form:  Lectures and seminars 
Evaluation:  Assignment and presentation 
Time:   To be agreed 
 
Course Description 
It is estimated that 22% of the world’s undiscovered petroleum resources are located in 
the Arctic, 84% projected to be offshore, majority in West and Eastern Siberian Basin 
(US Geology Survey, 2008). Hence, this course is concerned with the associated field, 
destination and transit logistics as well as with the individual ship design. Therefore, the 
distinct conditions of Arctic Sea, such as remoteness, the lack of marine infrastructure, 
ice and cold climate, represent a challenge to be surpassed in order to ensure a safe 
and economical feasibility of sea transport in the high north. Consequently, these 
challenges will be identified as well as measures to comply with them. Furthermore, we 
seek to answer questions such as: Which ice class is required for the vessel to operate 
in the arctic see? How many vessels of which ice class are needed in a fleet? How 
many operational days are required for economical feasibility? What are the 
environmental concerns for arctic sea transport? Which stakeholder interests need to be 
accounted for? 
The course will be driven by an individual assignment to be carried out independently 
along the course. The course consist of seven seminars and lectures: 1) Introduction to 
arctic sea transport, 2) Scenario analysis, 3) Design requirements (conceptual incl. cost), 
4) Design requirements (structural incl. cost), 5) Routing and fleet management, 6) 
Transport cost measures and economics, 7) Environmental analysis and sustainability. 
In each seminar a short presentation of the current state of the individual assignment will 
be required, which will serve as a continuous evaluation and discussion basis. The final 
meeting will consist of the overall presentation of the assignment and the resulting 
concept followed by a subsequent deadline to hand in the assignment report. 
 
General Objective 
This specialization course introduces adequate means to assess and design an arctic 
transport system and focuses specifically on the individual vessel it contains. 
The main purpose is to understand that there is very scarce a priori knowledge about 
the design relevant actions and there effects for the undiscovered arctic sea. Hence it 
will be important to identify reasonable concepts and methods to identify the relevant 
actions and thereby design the vessel accordingly. 
 
Specific Objectives 
a) Can carry out a scenario analysis including site specifics, transport type 

requirements (field, logistic, transit) 
b) Can understand design requirements for arctic transport systems concerning the 

global conceptual design and the detailed structural design 
c) Can identify routing and fleet management concepts and challenges related to 

charting, operational window requirements, and availability of metocean data, 
communications and tariffs. 

d) Can utilize merit factors to evaluate the transport cost and economical feasibility 
e) Can identify the stakeholders and their interest with respect to environmental 

analysis and sustainability 
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Learning outcomes 
Can identify the requirements for Arctic Sea transport under its distinct regional 
challenges, such as ice, low temperatures, darkness and the limited infrastructure. 
Methods to assess the economic feasibility as well as the environmental impact of Arctic 
transport can be utilized. Regulatory requirements for the entire ship system can be 
understood. 
 
Qualifications necessary to gain admission to the course 
All mandatory topics of the 3rd and 4th year for the specialization: "Marine Systems 
Design". Knowledge in ship structural analysis is recommended 
 
Teaching methods 
The topics are taught based on an individual project assignment with supporting 
seminars and lectures and it is your responsibility to follow up on them in the given time 
frame. 
 
Possible compulsory education 
Ideally this course serves as a basis for your project work and master thesis by defining 
the case study and the necessary background knowledge. 
 
Requirements for receiving assessment 
Presentation of the sub-goals during the course in each seminar, the final seminar 
presentation as well as the final submission of the assignment report will for the basis for 
the assessment. 
 
Activities that will be subject to on-going assessment and which of them will 
count in the course grade 
The seminar presentations will be part of the grading process (10%) as well as the final 
assignment presentation (20%). You will receive feedback throughout the course in 
each seminar, which shall be considered to improve the final assignment report. 
 
Organization of a possible final examination (how often, when in the semester, 
date and similar information) 
There will be one final project assignment presentation at a date to be agreed with all 
participants, this will make up 20% of the grade, while the final report will account for 
70% of the grade 
 
What examination support material can be used 
all 
 
Form of assessment and grading scale for the assessments during the course 
The presentations need to be concise, brief but detailed and raise open issues and 
challenges to form a basis for the seminar discussions. They must not be polished and 
hide the open questions! The final presentation shall present the decisions made, the 
decision process and the final design and simplifications. 
 
Weighting of assessments during the course that are to count in the course grade 
10% weekly seminar presentation, 30% final presentation, 70% final assignment report 
 
Communication 
A specific project on itslearning will be used for the official course correspondence. 
Furthermore, I am always available by Email (soren.ehlers@ntnu.no) and my office is 
open to you at any time that you can find me. 


